Sleep disturbances have been linked crosssectionally (Sj€ ostr€ om, Waern, & Hetta, 2007) and longitudinally (Sandman et al., 2017; Sj€ ostr€ om, Hetta, & Waern, 2009; Tanskanen et al., 2001 ) to increased risk of suicide (Bernert, Kim, Iwata, & Perlis, 2015; Bernert & Nadorff, 2015) . In particular, nightmares-vivid dysphoric dreams which provoke awakening from REM sleep (Nielsen & Levin, 2007) -have been shown to be a potent risk factor for suicidal thoughts, attempts, and death by suicide (Pigeon, Titus, & Bishop, 2016) . Nightmares have been uni directionally linked to an increased risk of self-harm engagement (regardless of suicidal intent), with this relationship being partially mediated by postsleep negative affect in a student sample (Hochard, Heym, & Townsend, 2015) . Additionally, recent findings from Ennis et al. (2017) have shown the relationship between nightmares and nonsuicidal self-injury to be fully mediated by emotion dysregulation.
Building on the work of researchers proposing psychological mechanisms to explain the link between sleep disturbances and suicide (McCall & Black, 2013; Winsper & Tang, 2014; Woznica, Carney, Kuo, & Moss, 2015) , a recent systematic review by Littlewood and colleagues critically appraised the evidence-base behind psychological factors shown to influence the relationship between sleep variables and suicide (Littlewood, Kyle, Pratt, Peters, & Gooding, 2017) .
Research (Golding, Nadorff, Winer, & Ward, 2015; Nadorff, Anestis, Nazem, Harris, & Winer, 2014) has shown the associations between nightmares and suicidality to be independent from two of the three variables that compose the interpersonal theory of suicide (Joiner, 2009; Van Orden et al., 2010) ; that is, perceived burdensomeness and low belongingness. However, findings regarding the role of acquired capability for suicide have been equivocal (Golding et al., 2015; Hochard, Heym, & Townsend, 2016; and warrant further research. Variables from the Cry of Pain model (Williams, 1997 ) -namely defeat (Littlewood, Gooding, Kyle, Pratt, & Peters, 2016) , entrapment (Hochard et al., 2016; Littlewood, Gooding, Panagioti, & Kyle, 2016) , and hopelessness (Littlewood, Gooding, Panagioti, et al., 2016) -have also been shown to account for some of the variance explained in the nightmare to suicidality relationship. This has been further reinforced by qualitative data (Littlewood, Gooding, Kyle, et al., 2016) suggesting participants viewed sleep as a temporary escape, as previously hypothesized by Shneidman (1964) .
Promisingly for clinicians assessing patients for suicide risk, the reporting of nightmare symptoms can outperform depression and hopelessness as predictors of suicidality (Nadorff, Nazem, & Fiske, 2011; Ribeiro et al., 2012) . Alongside prioritizing a compassionate approach (Cole-King, Green, Gask, Hines, & Platt, 2013 ) that facilitates patient disclosure of suicidality, discussions of nightmares may bolster this process and potentially allow for improved detection of at-risk individuals. This has been suggested to be the case (Ribeiro et al., 2012) in populations where disclosing suicidal tendencies is seen as taboo, such as males in the military.
Nightmare symptom severity continues to be a reliable predictor of risk for suicide ideation, attempts, and death (Bernert & Nadorff, 2015) . However, little is known about the thematic content of nightmares. Littlewood et al. (2017) proposed that nightmare dream content be explored as an avenue for future research. Based on their review, Littlewood and colleagues suggested that suicidal imagery could increase perceptions of entrapment or hopelessness. To date, research on nightmare content linked to self-injurious acts (Evans, 1990; Firth, Blouin, Natarajan, & Blouin, 1986; Glucksman, 2014; Langs, 1966; Maltsberger, 1993; Raphling, 1970) has relied on retrospective nightmare reporting between 2 days and 6 months following self-harm (e.g., Firth et al., 1986; Raphling, 1970) . As dream recall is susceptible to re-interpretation and memory biases (Robert & Zadra, 2008; Zadra & Donderi, 2000) , the existing literature supporting themes of death and destruction as being more prevalent in suicidal individuals (Firth et al., 1986; Raphling, 1970 ) is of limited clinical utility in assessing the impact of nightmares on subsequent self-harm.
Using mixed methods, in this exploratory study we examined themes in prospectively obtained nightmare reports for individuals who self-harm. We contrasted these against nightmare content for a control group of individuals with no history of self-harm. Further, we explored the prevalence of resulting themes in nightmares eliciting self-harm urges on awakening to identify themes associated with increased risk of self-harm urges. Although no explicit hypotheses are formulated due to the exploratory nature of the study, we aim to provide initial indications as to the utility of nightmare content in assessing self-harm risk.
METHODOLOGY

Design and Procedure
A 5-day fixed interval diary study design was implemented, with recruitment taking place between October 2011 and March 2013. This study used daily prospective dream logs to reduce recall biases associated with retrospective designs (e.g., underestimation of nightmare frequency and inaccurate recall of content; Robert & Zadra, 2008; Zadra & Donderi, 2000) . Participants attended a compulsory training session on diary completion at the beginning of the study, where the importance of accurate, timely responses was stressed. To facilitate the latter, daily automatic Short Message Service (SMS) text message reminders were sent to participants at an agreed wake up time for the duration of their participation in the study. Diaries were to be completed for five consecutive weekdays, providing five postsleep entries per participant. They were instructed to complete their entry as soon as they woke up (or no more than one hour after waking). Participants were required to date and time the completion of individual postsleep diary entry sheets and submit those daily using the provided researcher-addressed internal mail envelopes. These were to be handed in directly to a collection box by 1 p.m. on the day of completion. Late entries were excluded.
On completion of the study, diary entries meeting inclusion into the study were assessed. In the event of multiple nightmares per participant and to avoid inflated representations of nightmare content from those, only the nightmare with the highest cumulative score on intensity, vividness, and distress (as rated on a 5-point Likert scale) was retained for inclusion in the study and subsequent analysis.
Participants
A convenience sample of 113 undergraduate university students, responding to calls for individuals experiencing frequent nightmares, volunteered to take part in a nightmare and well-being diary study. From these, 36 were excluded as they did not return any diary entry within the specified times, and five reported being on antidepressant medication or had sleep comorbidity issues (question 5 of the Pittsburg Sleep Quality Index; Buysse, Reynolds, Monk, Berman, & Kupfer, 1989) . The remaining 72 participants (8 males) were aged between 18 and 32 years (M = 21.04, SD = 3.40), and of these, 43 participants (5 males) reported a history of self-harm engagement. All 72 participants provided at least one diary entry. However, only 47 participants provided detailed descriptions of a nightmare when returning their entry (14 in the no self-harm group, 8 in the morning self-harm group, and 25 in the no morning self-harm group). Participants were na€ ıve to the aims of this study. No monetary compensation was provided, but course credits were granted in exchange for participation.
Ethics Statement
This study was approved by the University of Nottingham School of Psychology ethics committee.
Measurements
This study followed operational definitions of self-harm set out by Hawton et al. (2003) as intentional self-injury or self-poisoning, regardless of motivation or suicidal intent and with a nonfatal outcome. To measure self-harm, the modified-Deliberate Self-Harm Inventory (mod-DSHI; Lundh, Karim, & Quilisch, 2007) was employed. The mod-DSHI assesses self-harm behavior history over the lifetime using 17 dichotomous items (Yes/No). Participants responding positively to any of these were 66 NIGHTMARE CONTENT AND SELF-HARM categorized as having a history of self-harm (SH group), and contrastingly, individuals reporting no self-harm behaviors were categorized as having no history of self-harm (no SH group). The mod-DSHI displayed good levels of reliability (Cronbach's alphas = 0.80). Each diary entry consisted of a single A4 page (per day) printed booklet format. Occurrence of self-harmful thoughts ("have you had thoughts of deliberately injuring yourself since waking up?") or self-harm acts ("have you deliberately injured yourself since waking up?") was recorded with a dichotomous answer format (Yes/No). Participants experiencing nightmares were asked to provide detailed written descriptions ("Please describe the negative dream or nightmare you remember most from last night in as much detail as possible [Try to include details on: Descriptive elements e.g., time, Characters, Activities, Events, Interaction, Settings, Objects, Success or failures, Fortune or misfortune, & Emotions]") and ratings of vividness, intensity, and distress on 5-point Likert scales (1 = Not at all, 2 = A little, 3 = Moderate, 4 = Quite a lot, and 5 = Extreme).
Thematic Coding
A coding frame was developed to investigate the nightmare content and determine how frequently themes occurred across all participants. Inductive thematic analysis (Braun & Clarke, 2006 ) of all reports was performed (by authors KDH, SA, and JC) to generate the themes, ensuring the coding frame consisted of content derived from the participants rather than from the pre-existing literature. Further, to avoid bias and ensure that themes derived would remain generic across both individuals with and without a history of self-harm, each researcher independently coded the data and generated initial themes for both the self-harm and no self-harm groups. Once data saturation occurred, these provisional themes were reviewed as a group until agreement was reached concerning the final themes. These final themes were defined and used as the coding frame (see Table 1 for each theme and definition). Using the coding frame, nightmares were then recoded by one researcher (JC), providing quantitative indicators of the presence (Yes/No) and frequency of themes (Means and SDs).
Statistical Analysis
Due to the low frequency of selfharm acts reported, the dichotomous variables measuring self-harm thoughts and acts were pooled into a single dichotomous variable named SH phenomenon. Chi-square tests were performed to investigate the relationship of theme presence within a nightmare (dichotomous variable) with self-harm engagement across the lifetime (control/ self-harm history), and theme presence with self-harm following a nightmare (no SH phenomenon/SH phenomenon). To investigate the associations of theme frequency with lifetime self-harm engagement, and postnightmare self-harm phenomenon, bootstrapped (1,000 resample) Pearson's zero-order correlations were performed. Bootstrapping allowed for the derivation of confidence intervals, which, combined with the correlation coefficients, allowed for odds ratios to be calculated for each test.
RESULTS
Descriptive statistics for the presence (%) and the mean frequency (SD) of theme occurrence within a nightmare for controls (n = 14) and individuals reporting a lifetime self-harm engagement (n = 33) is reported in Table 2 . Additionally, chi-square analyses and bootstrapped Pearson's correlations (1,000 resamples) are reported, along with odds ratios (CI 95%) indicating risk of participants reporting a history of self-harm.
Findings indicate that presence of the theme Powerlessness to Change Behavior within a nightmare was significantly associated with an increased likelihood of reporting lifetime self-harm engagement (OR = 1.41, 95% CI = 1.13-1.77, p = 0.024). Conversely, presence of the theme Financial Hardship was indicative of a significantly reduced likelihood of reporting lifetime self-harm engagement (OR = 0.12, 95% CI = 0.01-1.30, p = 0.047). Findings for theme frequency mirrored those reported for presence of theme. The frequency of Powerlessness to Change Behavior was significantly associated with an increased likelihood of reporting a history of self-harm (OR = 3.41, 95% CI = 2.02-6.55, p = 0.030), whereas Financial Hardship was associated with a reduced likelihood (OR = 0.27, 95% CI = 0.09-1.24, p = 0.020).
Participants indicating self-harm engagement across the lifetime were split based on the occurrence of a self-harm phenomenon following their nightmare. Descriptive statistics for presence and frequency of themes in nightmares for individuals who experienced a self-harm phenomenon following the nightmare (SH phenomenon, n = 8) and those who did not (No SH phenomenon, n = 25) are presented in Table 3 . Analyses investigating the association between nightmare themes (both presence and frequency) and the triggering of a self-harm phenomenon following the nightmare indicated that no theme was significantly associated 
DISCUSSION
We investigated whether nightmare thematic content could serve as a marker of increased vulnerability for self-harm from longitudinally obtained nightmare content, with themes inductively derived from our sample. This allowed us to examine the associations of particular themes with (i) reporting of lifetime self-harm, and (ii) increased risk of a morning self-harm phenomenon following a nightmare.
The themes identified in the current study reflect previously identified content in nightmares and bad dreams, including aggression, conflict, death, and unrealistic environments (Gauchat, S eguin, McSweenCadieux, & Zadra, 2015; Robert & Zadra, 2014) . Although the majority of the content was negative, more positive content such as Attempts to Change Behavior and Successful Escape indicate that positive outcomes, however brief they may be, do occur. Importantly, our data indicate that within the nightmares of our participants, more positive themes were self-induced, with the dream representation of the participant taking positive actions (e.g., "I managed to hide from them despite a lot of close calls" [P42 D2]). The literature into the role of positivity in nightmares is limited (Robert & Zadra, 2014) and so the function it plays in the nightmares of those who do and do not self-harm requires further investigation. Financial Hardship was also identified in the nightmares of both self-harm and noself-harm participants. Nightmares often involve social interactions (e.g., being chased, violence from or onto others), and consequently the role of economics may mirror this socially constructed reality. However, the negative valence of this theme (through a lack of money or financial opportunities) did not clearly indicate whether the theme was simply a precursor for other events in the nightmare or whether it was representative of participants' actual reality. Conclusions regarding the importance of this theme and its seemingly protective nature (due to its apparent prevalence in the control group over that of the self-harm group) should be made with caution. Rather, the relatively small sample and exploratory nature of the present study suggest further exploration of this theme is required.
Is Thematic Content Associated with Reports of Self-Harm History and NextDay Self-Harm Phenomena?
While nightmares' thematic content relating to Powerlessness to Change Behavior (both presence of a theme and its frequency within a nightmare) was significantly associated with increased risk of participants reporting a history of self-harm, and Financial Hardship was associated with a reduced risk, none of the themes identified were significantly linked to the occurrence of a self-harm phenomenon (thought or act of (2015) to increase feelings of entrapment.
Comparison with Previous Research
Research investigating the links between dream content and self-harm behaviors (Evans, 1990; Firth et al., 1986; Glucksman, 2014; Langs, 1966; Maltsberger, 1993; Raphling, 1970) has focused on the association between negative dream content and acts with clear suicidal intent. These studies reported on the negative dream content of suicide attempters compared to depressed or psychiatric in-patient controls. Contrastingly to our findings, suicide attempters showed greater proportions of themes pertaining to death, exhaustion, disintegration, annihilation, murder and killing, surrender, peaceful departures, and reunion with the dead (Evans, 1990; Firth et al., 1986; Langs, 1966; Maltsberger, 1993; Raphling, 1970) . Our theme pertaining to Violence (theme 5) appears to be the closest approximation to themes in prior research, although no association was demonstrated here.
Importantly, frequent ambivalence or uncertainty regarding suicidal intent is expressed by patients reporting in hospitals following self-harm (Skegg, 2005) . Indeed, recent data suggest suicidal intent to be a continuous rather than dichotomous variable (Kapur, Cooper, O'Connor, & Hawton, 2013; Orlando, Broman-Fulks, Whitlock, Curtin, & Michael, 2015) . For this reason, our study investigated nightmare content in relation to self-harm regardless of suicidal intent. Previous studies' focus on participants who had attempted suicide may imply suicidal intent to be a key extraneous variable that could increase death-related content within nightmare reports. Thus, the discrepancy between our finding and those previously reported in the literature may be explained by the inclusion of all self-harm episodes regardless of intent.
Further, the temporal distance between the self-injurious act and the preceding negative dream used in prior studies to infer thematic difference between suicidal individuals and controls may be an important factor. For instance, Firth et al. (1986) reported participants' negative dreams that occurred within a window of 6 months prior to the self-injurious act, whereas Raphling (1970) recorded negative dreams between 2 and 21 days (M = 7.3 days) prior. Moreover, these studies rely on retrospective assessments, and as such dream reports are open to re-interpretation and memory biases. Participants were asked to recall the worst dream they had experienced prior to their suicide attempt, which could have led participants to subjectively reinterpret their dreams in the context of the salient suicide attempt, and introduced a stronger death-themed bias within their reports. This is in stark contrast to our longitudinal methodology where reports are obtained on the day (typically less than half a day) of the nightmare occurring, ensuring minimization of contextual influence on interpretation (i.e., "worst dream prior to suicide attempt"), allowing us to obtain an accurate level of details without overestimation or embellishment (Robert & Zadra, 2008; Zadra & Donderi, 2000) .
Dreams are thought to reflect recombined memories for fear extinction (Nielsen & Levin, 2007) . More precisely, the affective load presently experienced by an individual is said to dictate the need for the formation of new fear extinction memories.
These memories are created during the dream process, which dissociate and recombine attributes of fear memories. The memories are then recreated into a new potentially fear extinguishing context. However, nightmares occur due to a failure within this process whereby the recombined memory is consistent with waking state fear memories, akin to phobias, or social anxiety. Within this study, the association between the presence and frequency of themes relating to feeling powerless to change a behavior and lifetime self-harm engagement may reflect the incorporation of distressing memories related to our theme of powerlessness into negative dream content. Thus, this theme may be more prevalent due to the increased affective load associated with Powerlessness to Change Behavior (perceived lack of control, unable to change behavior or being submitted to the will of others), common in individuals who have a lifetime history of self-harm engagement .
Study Strengths and Limitations
Our study addressed important definitional issues by focusing on self-harm regardless of intent. This was done because suicidal intent has been conceptualized on a continuum rather than being dichotomous in more contemporary work (Kapur et al., 2013; Orlando et al., 2015) . This allowed us to test for associations between nightmare content and self-harm; which may or may not involve suicidal intent (Kapur et al., 2013) , hence increasing the clinical utility of our findings.
In addition, our longitudinal method of data collection enabled us to test, with a narrower temporal range and reduced likelihood of re-interpretation or recall bias, the associations of the thematic content of nightmares with both self-harm history and risk of self-harm phenomena following a nightmare. It is suggested that this method yields more accurate content data (Robert & Zadra, 2008; Zadra & Donderi, 2000) . Further, it allowed us to test discrete associations between specific nightmare content and proximal risk of self-harm, increasing the clinical relevance of our findings.
We advise a degree of caution when interpreting our findings as the sample of nightmare reports used in our analyses was relatively limited. This was due primarily to the short temporal proximity between a nightmare event and a self-harm phenomenon in the morning. Although research has shown that nightmare events increase risk of self-harm in the morning (Hochard et al., 2015) , self-harm phenomena so close to awakening remain infrequent within such a narrow time window. We performed multiple comparisons without statistical corrections (e.g., Bonferroni) due to the exploratory nature of the study. As such there is potential for our findings to be due to type I errors. Conversely, the observed power of our analyses, particularly for comparisons between individuals with a history of self-harm following a nightmare (see Table 3 , no self-harm phenomenon vs. selfharm phenomenon), was low. This calculation pertaining to observed power indicates our analyses to have reached observed power levels (based on sample size n = 33, df = 1, a = 0.05) for chi-squared tests and correlations of 1 À b = 0.41 and 1 À b = 0.42, respectively. Considering our research is exploratory, the potential for type I errors due to multiple comparisons, compounded by the low statistical power and likelihood of type II errors, serves to highlight that findings should be taken as highly tentative.
Replications with a larger sample of participants currently engaging in selfharm, particularly with a more prominent male representation, are required to validate these findings and increase generalizability. This larger self-harm sample would increase the likelihood of observation of self-harm phenomena following a nightmare, allowing for a greater volume of nightmare content reports to be analyzed to detect relevant thematic associations to self-harm risk. To this end, the present exploratory study does provide researchers
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NIGHTMARE CONTENT AND SELF-HARM with initial effect size estimates, allowing for more accurate sample size calculations for replication efforts. Future studies may wish to explore the relationship between nightmare content and suicidal intent at the time of a report. This may help elucidate whether suicidal intent explains the links between negative dream content and themes of death reported in prior research (Evans, 1990; Firth et al., 1986; Langs, 1966; Maltsberger, 1993; Raphling, 1970) . We recommend that as with the present study, replications follow a longitudinal method of nightmare content acquisition to minimize re-interpretation and memory biases (Robert & Zadra, 2008; Zadra & Donderi, 2000) .
Implications for Services
Our findings indicate that thematic content of nightmares relating to Powerlessness to Change Behavior and Financial Hardship could tentatively be of use for identifying individuals with a lifetime history of self-harm. This may benefit clinicians assessing self-harm risk in populations where self-harm disclosure could be seen as taboo, for instance, in male military personnel (Ribeiro et al., 2012) .
However, caution must be taken when using nightmare content to identify immediate risk of self-harm engagement. Although our data support the application of nightmare thematic content to identify selfharm engagement across the lifetime, which itself is a marker of increased risk for subsequent self-harm and suicide (Zahl & Hawton, 2004 ), we did not find any themes to be associated with a self-harm phenomenon the morning following a nightmare. However, numerous studies have indicated frequent nightmares, insomnia (Bernert & Nadorff, 2015) , and general nighttime wakefulness (Perlis et al., 2016) to be potent and reliable predictors of suicidality. Further, estimates of immediate risk for self-harm engagement in individuals with a pre-existing history of self-harm have been found to be 4.17 times (95% CI: 1.02-17.11) more likely following a nightmare (Hochard et al., 2015) . Hence, clinicians ought to not rely on nightmare content to identify immediate risk. Instead, we suggest that clinicians wishing to use nightmares as an indicator of immediate risk base their evaluations on a comprehensive and compassionate (Cole-King et al., 2013) psychosocial assessment (NICE, 2011) including an evaluation of nightmare frequency and severity rather than content.
